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1-11 

Claims, Numbers 

1-30 

Drawings, Sheets 

1/3-3/3 



as originally filed 



received on 18.05.2005 with letter of 17.05.2005 



as originally filed 



These e.ements were avai.ab.e or furnished to this Authority in the foi.owing ianguage: which is- 

□ the , anguage Q , a transIatjon furnjshed for ^ purposes Qf ^ . ntemationai ^ 

□ the language of publication of the Internationa. appHcation (under Ru.e 48 3(b)) 
B&!?g^*£$^ furnished for *. purposes of internationa, preliminary examination (under 

3 - application( tne ■ 

□ stained in the international application in written form. 

□ filed together with the international application in computer readable form 

□ furn.shed subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form 

in h «n^ listing does not go beyond the disciosure 

4. The amendments have resulted in the cancellation of: 
O the description, pages: 

□ the claims, n os>: 

□ the drawings, sheets: 
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6. Additional observations, if necessary: 

.... No n ^ teblIshment o( opin|o „ whh fogard , o nove|(y lmentive step indusMai appMoab(itty 

□ the entire international application, 
S claims Nos. 26-30 
because: 

° S SSaiSSX** Nos^ae «c Ihe foilowing subiec „ hteh does 

° !MSSSS! d ° ,aimS N ° S - Sre 50 supported by ,he deschp,,on «ha, no meaningfu, op,„,on 

El no international search report has baan estabfished for the said olalms Nos 26-30 

a the written fom, has not bean furnished or does not comply with the Standard 

□ «te computer readebie form has no, been furnished or does no, comply wf,b ,ha Standard. 
IV. Lack of unity of invention 

1 • In response to the invitation to restrict or pay additional fees, the appiicant has: 

□ restricted the claims, 
paid additional fees, 
paid additional fees under protest, 
neither restricted nor paid additional fees. 

2 - ° ™^^&&ZS^£^&^ wHn and chose, according ,o 
3. ™s Au,hor,,y considers ,ha, ,he requiraman, o, un„y o, ,nven,lo„ in accordance wKh Ru,es 13.1. ,3. 2 and 13.3 
□ complied with. 
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□ 
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S not complied with for the following reasons: 
see separate sheet 

4 - SSS3S% SaEfflfi**? ' ntema,to " aJ ■«*-» — «•» «*« o, 

□ all parts. 

S the parts relating to claims Nos. 1 -25 . 
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SKSESE^S-M^J^ >~ step or applicabllIty; 

1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 

2. Citations and explanations 
see separate sheet 
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D1: 
D2: 



D3: 
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Re Item IV 

1 . Reference is made to the following documents: 

EP-A-0 885 594 (MEDINOL LTD) 23 December 1998 (1998 12 

—^^^^ 

1998 (1998-12), pages .aSxS S S^*' 
2 ' m a sons"" Ca " 0n ^ ""^ Wi,h ' n ' he meani " 9 of R * 13 p CT for .he fellewing 

2. Clams 26-30. analys,s ef a graphical representatien ef a cyclic motion for 

identifying those images in a series of images that depict an 
event associated with cyclic motion of a moving object; 

2.2 The above indicated groups of claims address different problems- - . 

'• Mie first group of claims treats the problem of extracting a cyclic motion 
component from a series of images depicting a moving objec subC to 
composite motion containing both, a cyclic component ano a non CV olfc 
component, and defines a specific method for the extraction 
... the second group of claims treats the problem of identifying those imaoes in a 

oZ. in whirr' T ^ aSS ° 0iated With «** ^"9 
object, ,n which the way to determine the cyclic motion remains undefined. 

! - 3 iir ^scsr' above indioa,ed — °< " —9 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



BEST AVAILABLE CUr t 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT - SEPARATE SHEET aPP " Cati ° n N °' PCT/ 'L2004/000632 

implemented by analysis of the patienfs electrocardiogram signal (ECG) or of the 
acquired ,mage data of the heart or the blood vessels (see D2 oaae 1 24 rh'nf 

D3 ' « '"apte^ 

single genera, inventive conc^ ^ they ~ » nked * • 

Re Item V 

1 ' ZZZTpZ" 1 24 *" C ' ear and ' * hUS ' do not ™- th ° Omenta 

As a proportional part of the non-oyolio component is computed for each of the at 
east one pa,r of successive images, it should be made clear that the auttracUno of 
he proportional part from the composite motion is also p^JSZZZSSZ 

detoed a?/, SU r eSSiVe imaSeS - Sin ° e the oom P° site ™«°n * already 
defined as a senes of vectors, such clarification would also clearly define the nature 
of the resulting cyclic component as a series of vectors. 

' the "ofTrSln ^CrT " Pr ° Vided ' PreSem aPPliCati0n meete 

and ^rire3« 2 s:r of independent c,aims 1 

sense of Article 33(3) PCT ' ' " W °' VeS a " ' nVentive ste ? in the 

^l d w SS ' 0n Wi " be " mited '° meth0d claim 1 ' since ^ olalm 24 defines the 
same features using the same terminology. oerines tne 

The invention as defined in claim 1 relates to extracting the cyclic motion component 
from a senes of ,mages of a moving objectsubject to composite motion conSo 
cyc„c and non-oyclic motion, e.g. in medical imaging of the heart ana angCphy 

im a a l Cl r eSt a ? relateS ,0 thS <* « series °* intravascular ultrasound 

•mages (see abstract) inter alia for stabilization of the images, i.e. for morion 
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However, the claimed invention differs from D1 in that 

the non-cyclic motion component contained in the composite motion is defined 

ii. a proportional part of the non-cyclic component is computed for each of 
least one pa,r of successive images so as to obtain the cyolic component 

motion frequency than the oyolio component' 00mPOnen, °' 3 '° wer 

In particular, the solution is not rendered obvious by D1 Zn^t^Tf 
component in D1 is not of a mncict.n* « * y ' he nor, - c yclic motion 

of it from IT? ? consistent nature, so that subtracting proportional carts 
of ,t from the compos,te motion would not be lead to a meaningful result 
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Hence, claim 1 is inventive. 



3. 



Claims 2-23 and 25 are dependent on claims 1 and 24 and as such also meet the 
requ,rements of the PCT with respect to novelty and inventive step. 



Further Remark 



The wording of the claims is inconsistent in that claims 1, 23, 24 and 25 refer to a 

rsmainder of ,he daims and ,he —**» - ~ Xo„c 

eTbTpcrlh^r I 3 " 6 24 arS " 0t in ' he tWO " part ,orm in ^anoe with Rule 
tnZl* ^ .'" / PmSem ° aSe W ° Uld be a PP r °P"ate. with those features 

6 3(b) (l PCT ZlT Pn0r ^ <D1> bei " 8 Pla06d in ,he ( R "'° 

p art TuieS (b T ( rpcu e remain,n9 es bein9 inc,udea ,n ,he 

di^S° raquireman,s °< Rule 5 - 1 (a)(li) PCT, the relevant background art 
disclosed ,n the documents D1 and D2 is not mentioned in the description nor are 
these documents identified therein. 



***** 
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CLAJMS: 

1 A method for obtaining a cyclic motion ^thin a series of images depicting a moving object 
subject to composite motion containing a cyclic component having a motion cycle and a non- 
cychc consistent component of a lower frequency than the cyclic component the method 
comprising: 

(a) computing the composite motion between at least one pair of successive images, the 
composite motion represented by at least one vector; 

(b) computing the non-cyclic component as the integral of the composite motion over a motion 
cycle; 

(c) computing a proportional part of the non cyclic component for each of the at least one pair of 
successive images; and 

(d) subtracting the proportional part of the nor«ycIic component from the composite motion so 
as to obtain the cyclic component 

2 The method according to claim 1, wherein a cyclic period of the cyclic motion component is 
computed using spectral analysis. 

3 The method according to claim 1 or 2, wherein the composite motion is determined by.optical 

.4 The method according to claim 1 or 2, wherein the composite motion is determined using phase 
correlation of said images. 

5 The method according to any of claims 1 to 4, where cyclic motion values are used for evaluating 
performance of a body organ. — e 

6 The method according , to claim 4, when used in a cardiac application to evaluate heart 
performance, 

7 ™ememodaccordingtoclaim6,w^ 

8 ^memodawordmgtocla^ 

9 The method according to claim 6, when used for Wall Motion analysis. 

10 A method for identifying an image depicting an event associated with cyclic motion, the method 
comprising: 

(a) ^Putingthecychcmotiona 

(b) using a graphical representation of the cyclic motion to identify all images matching said 
event; and 
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(c) selecting one < 



11 The method according to claim 10, wherein the selected image is closest to a predetennined 
approximation. 

12 The method according to claim 1 0 or 1 1 , wherein the event is least motion. 

13 The method according to claim 12, for selecting angiographic images to participate in three- 
dimensional reconstruction of coionaiy vessels. 

14 The method according to claim 13, including deriving cycle period and approximation for least- 
motion image fiom an analysis of an ECG signal. 

• 15 The method according to claim 13 or 14, including distinguishing the end-diastole instance from 
the end-systole instance by the state of coronary vessel - nucdmal spreading versus minimal 
spreading, respectively. 

16 The method according to any one of claims 5 to 15 when used tor selecting optimal image or 
images for QCA analysis. 

17 The method according to any one of claims 5 to 15 when used for selecting optimal image or 
images for IVUS analysis. 

18 The method according to any one of claims 5 to 15 when used for selecting optimal image or 
images for LVA analysis. 

19 The method according to any one of claims 5 to 15 when used for selecting optimal image or 
images for Wall Motion analysis. 

20 The method according to any one of claims 5 to 15 when used for CT reconstruction. 

21 Themefoodac«)rdingtoanyoneofclaims5to 15 when used for MRI reconstruction. 

22 The method according to any one of claims 5 to 15 when used for PET reconstruction. 

23 The method according to claim 1 wherein the series of images comprises an at least one series of 
N images acquired during a motion cycle, each frame having an index i within the motion cycle, 
i=J .. JV, and wherein the proportional part of the non cyclic component for each of the at least one 
pair of successive images /-/ and i is determined by dividing the non cyclic component by N and 
multiplying by 



24 A system for obtaming a cyclic motion whhin a series of images depicting a moving object subject 
to composite motion containing a cyclic component having a motion cycle and a non-cyclic 

_ AMENDED SHEET 
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consistent component of a lower fi^quency than the cyclic component, the system comprising: 

a composite motion unit for computing the composite motion between at least one pair 
of successive images, the composite motion represented by at least one vector, 

a non-cyclic motion unit for computing th e non-cyclic component as the integral of the 
composite motion over a motion cycle; 

a proportional part unit for computing a proportional part of the non cyclic component 
for each of the at least one pair of successive images; and 

a subtraction unit for subtracting the proportional part of the non-cyclic component 
fiom the composite motion so as to obtain the cyclic component 

25 The system according to claim 24 wherein the series of images comprises an at least one series of 
^images acquired during a motion cycle, each flame having an index i within the motion cycle, 
i-1 ...N, and wherein the proportional part of the non cyclic component for each of the at least one' 
pair of successive images i-1 and i is determined by dividing the non cyclic component by and 
multiplying by i-J. 



26 A system for identifying an image depicting an event associated with cyclic motion, the system 
comprising: 

a cyclic motion unit for computing the cyclic motion and deriving data representative of a 



an image identification unit responsive to said data representative of a graphical 
representation of the cyclic motion for Mentifying all images matebing said event, and 
an image selection unit for selecting one of said images. 

27 The system according to claim 26, wherein the image identification unit is adapted to identify 
minimal cyclic motion. 

28 The system according to claim 27, wherein the image selection unit is adapted to select 
angiographic images to participate in three-dimensional reconstruction of coronary vessels. 

29 The system according to claim 28, including an ECG analyzer for deriving cycle period and 
approximation for least-motion image fiom an analysis of an ECG signal. 

30 The system accoiding to claim 28 or 29, Eluding an image processing unit coupled to the image 
sel ection unit for distinguishing the end-diastole instance fiom the end-systole instance by foe state 
of coronary vessel -maximal spreading versus minimal spreading, respectively. 
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